In the current economic climate, companies must seek new ways to manage innovation, which has recently become a key method of differentiation in competitive markets. The general goal of this article was to study the process of innovation management in a petrochemical company. A case study performed at Braskem showed that the ability to manage and use knowledge is the major drive of technological innovation. Main contribution of the study, it is evident the use of methods aimed at encouraging internal innovation, as suggestions of employees and their selection using established scientific methods.
Desenvolvimento em Questão
In 2006, the National Association for the Research, Development and Engineering of Innovative Companies (ANPEI) published a study based on a 2002 survey performed by the Brazilian Institute of Geography and Statistics (IBGE) with the aim of describing the status of innovation in the country. The study concluded that, "save for a few exceptions, Brazilian companies do not perceive technology to have strategic value." The study went on to add that the technological strategies used were "in most cases, limited to the application of well-known technological processes to projects in which this could lead to cost reductions and increased production efficiency, associated with the innovation of production processes" (ASSO-CIAÇÃO…, 2006, p. 11, 15) .
The Brazilian petrochemical industry is characterized by two distinct business models: "a commodity model, which relies on price-based market operations, and a model focused on the production of specialized goods in a competitive environment faced by the constant introduction of new products." The technological maturity of the former business model results in extremely low R&D investment. However, in the second generation of products, innovation allows for these goods to be adjusted according to client needs. It is important to note that the "lack of complementarity between the two models prevents the sharing of knowledge or returns to scale between them" (AGÊNCIA…, 2009, p. 77) .
In light of this market structure, and due the relevance this segment to Brazilian economy, the general goal of this article was to study the process of innovation management in a petrochemical company. To achieve this goal, we aimed to (i) Characterize the petrochemical industry; (ii) Define the general concept of innovation in the organizational setting; and (iii) Describe innovation and its underlying organizational practices.
To ensure our research question was approached with sufficient scientific rigor, we employed exploratory and descriptive methods. A qualitative approach was used, and data were collected using semi-structured interviews.
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Innovation Management
The explanation of the business cycle published by the economist Joseph Schumpeter (1982) is still relevant to the current economic climate. According to this author, changes in the economic equilibrium and the expansion of economic activity are caused by the appearance of innovation.
The author states that the opening of new markets, the creation of new goods and services, the discovery of new methods of production and commercialization, the use of new technologies or any changes in the structure of the current markers can all be indicators of innovation.
In line with these considerations, Porter (1989) affirms that technological evolution is the most relevant force in changing the rules of competitiveness, and plays an important role in the creation of new markets.
The introduction of technological innovation allows for either or both cost reduction and differentiation to occur. In fact, "new innovative practices unrelated to technology can also have this effect" (PORTER, 1989, p.17) .
Dealing with technology means to work different stages of research and therefore special management duties and responsibilities. According to Specht (2002) , the stages of technology development and pre-development activities belong to technology management. The field of R&D management is determined by adding upstream fundamental research as well as product and process development. Finally, innovation management includes the product and market introduction phase. Boeddrich (2004) indicates that every innovation is based on an idea from inside or outside the company. The idea acceptance phase consists of several stages through which the ideas have to pass and where they are refined (COOPER, 2005) . When realizing the selection of the ideas, it is important to choose efficient ways to preserve or to reduce cost of the In order to obtain a maximum number of ideas to innovate products and processes, a holistic view of the innovation process is needed. In this context, Tidd and Bessant (2015) understand that organizations should structure the innovation management processes in order to enable the creation of new products and processes in a more assertive way. Therefore, the company must align the innovative efforts with the company's strategies and also ensuring the expected results, defined in the initial planning, are fulfilled in the end of the process.
Hence, there are two ways of gathering ideas: Obtaining them in the existing form (individually or collectively); Generating them through a well thought-out process utilizing creative methods. Consequently, creative practice methods and techniques are needed to foster a continuous spirit of creative evolution (Kelley and Littman, 2005) . Key elements for promoting corporate creativity include a motivating reward system, officially recognized creativity initiatives, the encouragement of self-initiated activities, and the allowance of redundancy (STENMARK, 2000; SOMECH; DRACH-ZAHAVY, 2013 ). Mattos and Guimarães (2005, p. 30) , however, emphasize that the organizational environment may act as an internal inhibitor of innovation. As such, managing a company requires progress on two separate fronts. There is "day-to-day management, where decisions are made which constantly improve the production process" and keep it going, and a second type of model, in which the manager "invents the future, develops scenarios and seeks new ideas" in an attempt to modify the way in which things are seen.
The two forms of management, based on reality and perception, respectively, occur in parallel and are essential for implementing changes which occur at all levels of the organization (BRABANDERE, 2006, p.10 For Davila, Epstein and Shelton (2012) , innovation includes the management of large amounts of creativity. In fact, balancing and controlling the inherent tension between creativity and commerce requires a clear innovation strategy, well-defined processes and solid leadership. The authors also claim that the organizational innovation strategy must adapt to the business setting and be transparent to all its members. The company must also invest resources in strategic areas which provide greater return on investment; otherwise, it may face worse results than expected.
Given the need for systemic models of innovation management which increase the chances that an innovative initiative will produce satisfactory results, Tidd and Bessant (2015) presented a model of innovation management consisting of the following stages: (i) search (analysis of the internal and external setting, so as to detect threats and opportunities); (ii) selection (deciding which signs to respond to, so as to facilitate strategy development) and; (iii) implementation (launching an idea into the internal or external market).
According to Drucker (1986) , structured innovation, which is approached as a process which can be learned and managed, supersedes others kinds of innovation in terms of its market permanence and loss rate, as well as in the challenges it offers to entrepreneurs. Scherer and Carlomagno (2009) add that, to ensure that it can be managed, innovation must be linked to the corporate strategy adopted by the company. Similarly, Tidd and Bessant (2015) state that organizations must define their basic commercial strategy and the way in which innovation can make it work.
However, companies can still innovate even when their internal knowledge generation is low. To facilitate the innovation process, formal and informal cooperation strategies can be implemented to promote the interaction between companies, academic institutions and government agencies ( VAN DE VRANDE, VANHAVERBEKE, GASSMANN, 2010; GUIMARÃES, 2011) . The knowledge which is later converted into products and services is largely produced by the research and development (R&D) sectors of the organization, topic that will be addressed in the next chapter.
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Research and Development (R&D): creating a setting which favors innovation
The term "technology-push" describes the first forays into R&D management made by organizations, where technology is used to guide the strategies involved in the research and development of new products.
However, the increased competitiveness and diversity of products and services in the market resulted in the establishment of "market-pull" management, which placed a greater emphasis on innovation and relied on the market as a guide for R&D activity (ROTHWELL, 1994; MILLER; MORRIS, 1999) . Even before the introduction of this concept by Etzkowitz and Leydesdorff (2000) , authors such as Roussel, Saad and Bohlin (1992, p.13 and 14) had already mentioned the indispensability of universities in organizational R&D. According to these authors, "the aim of research is to develop new knowledge," while the purpose of development is to "apply scientific knowledge," connecting information across different areas of study. Technology can therefore be defined as the "use of scientific and engineering knowledge to achieve a practical result."
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Research Methods
To ensure scientific methods were adequately followed so that our results may have scientific rigor, we used a qualitative research design in the form of a case study. According to Yin (2010) , the case study is the preferred research method for the study of contemporary events, and situations in which the relevant behaviors cannot be manipulated, but events can be directly observed and systematic interviews can be performed. Although a case study can have several applications according to Yin, our aim in this particular study was to describe a real-life situation through exploratory and descriptive analysis. The interviews were recorded and transcribed within a maximum of six hours. Since literal transcription often results in non-linear or confusing text, the interviews were re-written as a coherent narrative (POLKIN-GHORNE, 2007) . These were then returned to the interviewees for any revisions, adjustments or contributions, before being submitted to content analysis. According to Roesch (2005) , this method allows for valid inferences to be drawn from text by classifying words, phrases and paragraphs into different content categories. At this stage of the research, the NVivo software was used to compile, compare and analyze interview data.
Additionally, as recommended by Yin (2010) and Lakatos and Marconi (2011) , data was triangulated, since, when dealing with multiple variables, researchers must base their findings on "several sources of evidence, whose Ano 14 • n. 37 • Edição Especial 2016: Empreendedorismo e Inovação data must converge to allow for data analysis" (YIN, 2010, p. 33) . In this way, triangulation can be used to increase research validity, increasing the reliability of findings by drawing from multiple sources of data (YIN, 2010) .
Characterization of the Case
The object of this study was Braskem S.A., which emerged from Braskem operates in the first and second generations of the production chain, increasing its operational efficiency in the petrochemical market.
Naphtha is still the main raw material used in the petrochemical and plastic
Desenvolvimento em Questão industry in Brazil. Naphtha is first subjected to cracking, which yields basic petrochemical compounds such as ethene, propene and aromatic hydrocarbons. This production cycle is the first step in the petrochemical chain. Basic compounds such as ethene and propene are, in turn, used in the production of thermoplastic resins such as polyethylene, polypropylene and vinyl polychloride (VPC), in the second step of the production chain.
Resins are small granules used by the plastic transformation industry (third stage) to produce packages, toys, car parts, domestic utilities, electrical and electronic parts, civil construction utilities, and a number of other products.
Analysis and Discussion
In early 2002, Braskem arose as a result of the fusion of six companies, each of which had its own innovation methods. There was therefore a need to unify these processes into a single innovation methodology which could Any individual with access to the software can introduce ideas into it, or sign up members who have no direct access so that these individuals can also enter their ideas into the system. When entering an idea into the software, the user is asked to indicate whether it refers to a new product, new market, new technology, or involves of more than one product line or family, and to indicate whether it is a reactive or proactive idea, that is, an idea which came from a client vs. an opportunity for Braskem to anticipate market needs.
In the case of a new product, for instance, the idea is automatically sent to the employees responsible for product development and polymer science, who share the idea with the team-mate responsible for the type of the product in question as part of the first screening procedure in the process. This person is responsible for contributing to the idea by filling out a questionnaire in the software itself, and sharing it with employees in other sectors of the company, such as the commercial and industrial area. At this stage of concept development, no laboratory resources are used.
The questionnaire yields three scores which refer to the technical viability, strategic adequacy and market attractiveness of the idea, as illustrated below. In this meeting, the committee assesses the projects at hand, approves resources, prioritizes deliveries and discusses which projects will be approved, which will be returned for further improvement as well as
Desenvolvimento em Questão which ones may be discarded. In summary, the goal of the committees is to classify projects according to specific organizational strategies, assess the development and results of ongoing projects and approve the continuation of projects into the next stage of the innovation funnel.
The projects are managed individually with the help of the Clarity software, which uses the PhaseGate project management method to identify ideas and projects with high potential value. This process was described by Innovation Performance Manager of Unpol in the following way:
To execute a project, we must manage people's creativity, especially in the innovation and development sectors, in which people are very creative.
We must discipline people to ensure they perform all required economic analyses. This allows us to invest our resources into what will actually add value to our business at Braskem. This is why we have clearly defined all stages in the process, and the activities which should be performed at each In some cases, risk management may omit review stages and group consecutive phases together to speed the process along. The projects selected to undergo such procedures are described by our interviewee as follows:
We refer to these as fast-track projects, due to their low complexity, low to nil investment, reliance on existing technical and management competencies, and possible dispensation of pilot plant tests. Our goal is to discontinue poor projects early on in the process so as to avoid unnecessary spending (INNOVATION PERFORMANCE MANAGER OF UNPOL).
Several advantages of the BIP were described by our interviewees and may be considered good practice in innovation management. The systemic way in which the BIP is approached increases the likelihood that an innovative initiative will yield satisfactory results. The BIP model also allows for item production and release in the market, and is in agreement with authors such as Tidd and Bessant (2015) , who state that search, selection and implementation stages are vital for strategic planning in research and product development. Braskem made use of this concept, described in the theoretical section of this article, to create its own innovation model, depicted in Figure 5 . According to the information outlined in this article, the aims of the Braskem innovation management system can be checked in the following 
Empirical Evidence Authors
Strategy oriented to innovation
Braskem Innovation Program (BIP) -in order to provide a disciplined framework to ensure the efficacy of the creative processes involved in innovation; investment in technology and innovation, which, in 2011, reached R$155 million, more than double that of the previous year.
Porter (1982, 1989) , Scherer & Carlomagno (2009) 
Selection of ideas
In the case of a new product, for instance, the idea is automatically sent to the employees responsible for product development and polymer science, who share the idea with the team-mate responsible for the type of the product in question as part of the first screening procedure in the process. Stages are separated by gates, which consist of the innovation committees responsible for project decision-making.
Specht (2002) In 2009, for instance, Braskem formed a partnership with Novozymes, a world leader in the production of industrial enzymes, to increase its research into sugarcane-based polypropylene.
Rothwell (1994); Miller & Morris (1999) Triple Helix
As such, to ensure the success of its business plans for the year of 2020, which place Braskem as a world leader in sustainable chemistry, the company has established biotechnology research partnerships with several universities and research centers in Brazil and overseas.
Van De Vrande, Vanhaverbeke, Gassmann (2010) ; Guimarães (2011) , Danell & Persson, 2003 , Santos & Mello, 2010 , Etzkowitz & Leydesdorff (2000 , Roussel, Saad & Bohlin (1992) Knowledge management Through the intranet, any member of Braskem can access the Braskem Knowledge Base (BKB), which contains articles from the several scientific journals to which Braskem subscribes, provides access to innovation forums and networks, and contains information about the company and websites with relevant market information. Use of the Clarity software, a project management tool characterized by its role as a collaborative management device. The software allows for document generation and checking, the verification of pending issues, the execution of tasks and the management of project workflow. As projects advance through the stages, they are discussed in increasing detail and demand significantly greater financial investment. In the first stage, a preliminary business plan is outlined in an internal process known as a mini business case. Drucker (1986) , Scherer e Carlomagno (2009) , Tidd e Bessant (2015) Source: Prepared by the authors based on survey data.
Final Considerations
For Braskem, the aim of innovation is to attend to client needs and use experience and knowledge to propose solutions which increase the quality of the products offered to society (BRASKEM, 2011 Its innovation management strategy involves the use of a project management software program developed specifically for this purpose.
The software in question assesses each project individually according to an innovation funnel model, classifying ideas according to their technical viability, strategic adequacy and market attractiveness scores.
According to our theoretical considerations, the company's method of innovation management appears to be able to involve all employees and homogenize the process in question. The need for such a strategy arose from the need for organizational restructuring which followed the incorporation of new companies into Braskem through fusion and acquisition. Main contributions of the study, it is evident the advantages of the triple helix model and methods aimed at encouraging internal innovation, as suggestions of employees and their selection using established scientific methods.
The limitation of the present study consists in restricted access to company information and the use only of a method of investigation, so, single case study with a qualitative approach, which prevents the generalizing these results, which are limited to the setting investigated in the present study.
